Cultural Diversity Evaluation in Educational Learning Groups  by Popescu, Anca-Diana et al.
 Procedia Technology  19 ( 2015 )  1156 – 1163 
Available online at www.sciencedirect.com
ScienceDirect
2212-0173 © 2015 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of “Petru Maior” University of Tirgu Mures, Faculty of Engineering
doi: 10.1016/j.protcy.2015.02.165 
WK,QWHUQDWLRQDO &RQIHUHQFH ,QWHUGLVFLSOLQDULW\LQ(QJLQHHULQJ,17(5(1* 2FWREHU
7LUJX0XUHV5RPDQLD
&XOWXUDOGLYHUVLW\HYDOXDWLRQLQHGXFDWLRQDOOHDUQLQJJURXSV
$QFD'LDQD3RSHVFX D 6RULQ6XFLX E &ULVWLQD%RUFD F $GHOD1RGHDG/DXUHQ$\RWWHH
D E F3ROLWHKQLFD8QLYHUVLW\RI7LPLVRDUD0DQDJHPHQW)DFXOW\5HPXVVWU7LPLVRDUD5RPDQLD
G3ROLWHKQLFD8QLYHUVLW\RI7LPLVRDUD %XOHYDUGXO9DVLOH3kUYDQ 1R  7LPLVRDUD5RPDQLD
H,QVWLWXW3RO\WKHFQLTXH GH *UHQREOH DYHQXH)HOL[9LDOOHW*UHQREOH 5K{QH$OSHV  )UDQFH
$EVWUDFW
7KH REMHFWLYH RI WKLV DUWLFOH LV WR LOOXVWUDWH WKH FXOWXUDO GLYHUVLW\ HYDOXDWLRQ LQ HGXFDWLRQDO OHDUQLQJ JURXSV 2XU UHVHDUFK
DQDO\]HV WKH LQWHUFXOWXUDOFRPSHWHQF\ RIWZRJURXSVRIVWXGHQWVVWXG\LQJLQFXOWXUDOO\GLYHUVHJURXSV7KHHYDOXDWLRQDVVHVVPHQW
ZDV EDVHG RQ D VHW RI WHVWVPHDVXULQJ VRFLRFXOWXUDO LQWHOOLJHQFH DQG JURXS EHKDYLRXU 7ZR OHDUQLQJ JURXSV FRPSRVHG RI 
VXEMHFWVH[SHULPHQWDOJURXSDQGVXEMHFWVZLWQHVVJURXS ZHUHXVHGIRUWKHVDPSOH ,QRUGHUWRPRUHVXLWDEO\HYDOXDWHWKH
OHDUQLQJJURXSV¶FXOWXUDOGLYHUVLW\WKHUHVXOWVREWDLQHG DORQJZLWK WKH HGXFDWLRQDOSHUIRUPDQFHRIWKHOHDUQLQJJURXSVVKRZQE\
WKHLU SDUWLDO WUDQVFULSW RI UHFRUGV ZHUH WDNHQ LQWR DFFRXQW 7KH UHVHDUFK YDULDEOHV XVHG ZHUH DJH QDWLRQDOLW\ UHVLGHQFH
XUEDQUXUDOKLJKVFKRROJUDGXDWHDQGSURILOH 6WDWLVWLFDOSURFHVVLQJZDV LPSOHPHQWHG XVLQJDVSHFLILF,7SODWIRUPGHYHORSHG LQ
RUGHU WRHYDOXDWHWKHFXOWXUDOGLYHUVLW\RIWKHJURXSVDQGWRVHQG LPPHGLDWH IHHGEDFNWRWKHVXEMHFWVDIWHU FRPSOHWLQJ HDFKWHVW
  7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
6HOHFWLRQDQGRUSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI³3HWUX0DLRU´ 8QLYHUVLW\RI7LUJX0XUHV)DFXOW\RI(QJLQHHULQJ
.H\ZRUGV FXOWXUDOGLYHUVLW\HGXFDWLRQDOOHDUQLQJJURXSVHGXFDWLRQDOSHUIRUPDQFH,7SODWIRUP
 ,QWURGXFWLRQ
,Q WZHQW\ILUVW FHQWXU\ RUJDQL]DWLRQV PXOWLFXOWXUDOLVP LV D IDFWRU RI VXFFHVV ZKLFK SURYLGHV D IDYRUDEOH
IUDPHZRUN IRU WKH GHYHORSPHQW RI FXOWXUDO GLYHUVLW\ > @ 7KLV DUWLFOH DLPV DW GHILQLQJ WKH FXOWXUDO GLYHUVLW\
HYDOXDWLRQ LQ HGXFDWLRQDO OHDUQLQJ JURXSV ,Q WKLV UHVHDUFK LQWHUFXOWXUDO FRPSHWHQFHV RI WZR JURXSV RI VWXGHQWV
VWXG\LQJ LQ FXOWXUDOO\ GLYHUVH JURXSV ZHUH DQDO\]HG 7KH HYDOXDWLRQ DVVHVVPHQW ZDV EDVHG RQ D VHW RI WHVWV
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PHDVXULQJ VRFLRFXOWXUDO LQWHOOLJHQFHDQGJURXS EHKDYLRXU 7KHVDPSOH FRQVLVWHGRI WZROHDUQLQJJURXSV PDGHXSRI
 VXEMHFWV H[SHULPHQWDO JURXS DQG  VXEMHFWV ZLWQHVV JURXS %RWK VDPSOHV LQFOXGHG VWXGHQWV IURP GLIIHUHQW
FXOWXUHV LQWKHLU VHFRQG \HDURIVWXG\VSHFLDOL]LQJ LQHQJLQHHULQJ7KHVWXGHQWV¶HGXFDWLRQDOSURJUDPZDVGHYHORSHG
LQ WKH (QJOLVKODQJXDJH $ VHWRIWHVWVPHDVXULQJVRFLRFXOWXUDO LQWHOOLJHQFHDQGJURXS EHKDYLRXU ZDVXVHGDVRXU
UHVHDUFK PHWKRG 7KH WHVWV XVHG ZHUH 0XOWLFXOWXUDO 3HUVRQDOLW\ 4XHVWLRQQDLUH 034 D FRPPXQLFDWLRQ VW\OH
TXHVWLRQQDLUH DQ HPRWLRQDO LQWHOOLJHQFHTXHVWLRQQDLUHDQG WKH%HOELQ7HDP5ROH,QYHQWRU\DOVRFDOOHG WKH%HOELQ
6HOI3HUFHSWLRQ ,QYHQWRU\ 8VLQJ WKH034 TXHVWLRQQDLUH WKH IROORZLQJ EHKDYLRXUDO GLPHQVLRQV ZHUH FRQVLGHUHG
DQG DQDO\VHG FXOWXUDO HPSDWK\ RSHQPLQGHGQHVV VRFLDO LQLWLDWLYH HPRWLRQDO VWDELOLW\ DQG IOH[LELOLW\ 7KH
FRPPXQLFDWLRQVW\OHTXHVWLRQQDLUHLGHQWLILHGWKHFRPPXQLFDWLRQVW\OHVDQGWKHHPRWLRQDOLQWHOOLJHQFHTXHVWLRQQDLUH
XQGHUOLQHG WKH SHUVRQDO DQG VRFLDO FRPSHWHQFHV RI WKH JURXS 7KH%HOELQ 6HOI3HUFHSWLRQ ,QYHQWRU\ZDV XVHG WR
PHDVXUHWHDPUROHVZLWKLQWKHJURXSV
)RU EHWWHU HYDOXDWLQJ WKH FXOWXUDO GLYHUVLW\ RI WKH OHDUQLQJ JURXSV WKH UHVXOWV REWDLQHG DQG WKH HGXFDWLRQDO
SHUIRUPDQFH RI WKH OHDUQLQJ JURXSV VKRZQ E\ WKHLU SDUWLDO WUDQVFULSW RI UHFRUGV ZHUH WDNHQ LQWR DFFRXQW 7KH
UHVHDUFKYDULDEOHVXVHGZHUHDJHQDWLRQDOLW\ UHVLGHQFHXUEDQUXUDOKLJKVFKRROJUDGXDWHDQGSURILOH 6WDWLVWLFDO
SURFHVVLQJ ZDV LPSOHPHQWHG XVLQJ D VSHFLILF ,7 SODWIRUP GHYHORSHG ZLWK WKH REMHFWLYH WR HYDOXDWH WKH FXOWXUDO
GLYHUVLW\RIWKHJURXSVDQGWRVHQGWKHVXEMHFWVLPPHGLDWH IHHGEDFN DIWHU ILOOLQJ LQHDFKWHVW
 &XOWXUDOGLYHUVLW\PDQDJHPHQW
$ SRSXODU FRQFHSWLRQ RI GLYHUVLW\ PDQDJHPHQW HPSKDVL]HV LQGLYLGXDO GLIIHUHQFHV EDVHG RQ VRFLDO JURXS DQG
PLQLPL]HV GLVFULPLQDWLRQDQGGLVDGYDQWDJHVEHLQJRSWLPLVWLFDERXWWKHSRVLWLYHVL]HEDVHGJURXSGLIIHUHQFH >@>@
>@ 7KHGHILQLWLRQRIGLYHUVLW\LQFOXGHVGLIIHUHQFHVLQVRFLDOHOHPHQWV UHJDUGLQJUDFHDQGHWKQLFLW\ >@ LQFOXGHGUDFH
DQGHWKQLFLW\DVSULPDU\GLPHQVLRQVRIGLYHUVLW\DORQJZLWKDJHJHQGHUPHQWDODELOLWLHVSK\VLFDOFKDUDFWHULVWLFV
DQGVH[XDORULHQWDWLRQ 7KHVHDUHTXHVWLRQVFRQVLGHUHG DV EDVLFGLPHQVLRQVIRUXQGHUVWDQGLQJGLYHUVLW\DVDUHVXOWRI
WKHLULQIOXHQFHRQWKHVRFLDOL]DWLRQDQGGHYHORSPHQW RYHUWLPH DQGWKHLULPSDFW GXULQJDOLIHWLPH ,Q)LJ DQGWKH
GLPHQVLRQVDQGWKHGLYHUVLW\FDWHJRULHVDVWKHUHZHUHSUHVHQWHGE\ >@ DQGPRUHUHFHQWO\E\ >@ DUHLOOXVWUDWHG
)LJ $SSURDFKGLYHUVLW\GLPHQVLRQVDGDSWHGIURP >@
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)LJ 'LYHUVLW\GLPHQVLRQVDGDSWHGIURP >@
$FFRUGLQJWR >@ GLYHUVLW\LQFOXGHVDOOWKHZD\VLQZKLFKKXPDQEHLQJVDUHGLIIHUHQWDQGVLPLODU >@ FRQVLGHUV
GLYHUVLW\ PDQDJHPHQW DV D WRRO WKDW XVHV WKH GLYHUVLW\ RI SHRSOH DV D PHDQV RI DFKLHYLQJ WKH REMHFWLYHV RU WKH
HFRQRPLFJRDOV &XOWXUDOGLYHUVLW\PDQDJHPHQWDLPVSULPDULO\ DWSURPRWLQJDQGHQFRXUDJLQJ VNLOOVDQGLQGLYLGXDO
QHHGVPDNLQJWKHP DGGHG YDOXHIRUWKHRUJDQL]DWLRQ 5HVHDUFKHUVKDYHIRXQGWKDWGLYHUVHWHDPVJURXSVDUHPRUH
FUHDWLYHWKDQ KRPRJHQHRXV RQHV WKXVFRQWULEXWLQJ WRRUJDQL]DWLRQREMHFWLYHV
7KHGLYHUVLW\PDQDJHPHQWFRQFHSWZDVGHYHORSHGLQWKH86LQWKH VLQUHVSRQVHWRGHPRJUDSKLFFKDQJHV
LQWKHZRUNIRUFHDQGJOREDOFRPSHWLWLRQ >@>@>@>@ 'LYHUVLW\PDQDJHPHQW ZDV UHFRJQL]HGDVDVFLHQFHLQ
WKH VDQG UHIOHFWHG WKHFKDQJHV WKDWWRRN SODFHDWWKDWWLPHLQWKHRUL]LQJHTXDOLW\GHYHORSPHQWVLQRUJDQL]DWLRQDO
DSSURDFKHV HTXDOLW\SROLF\DQG D VKLIW WR UHFRJQL]LQJ JUHDWHUGLYHUVLW\RIWKHZRUNIRUFHE\GLIIHUHQWVWDNHKROGHUV
5RRVHYHOW-UZDVWKHILUVWDXWKRU WRVWXG\ GLYHUVLW\PDQDJHPHQW >@
 &XOWXUDOGLYHUVLW\  DGYDQWDJHVDQGGLVDGYDQWDJHV
&XOWXUDO GLYHUVLW\ PDQDJHPHQW LV EDVHG RQ LQWHUFXOWXUDO FRPSHWHQF\ DV ZHOO DV WKH DELOLW\ WR FRPPXQLFDWH
HIIHFWLYHO\DQG DSSURSULDWHO\ZLWKSHRSOHIURPRWKHUFXOWXUHV >@ &XOWXUDOGLYHUVLW\SURGXFHVERWKDGYDQWDJHVDQG
GLVDGYDQWDJHVZLWKLQDQRUJDQL]DWLRQ >@ 7DEOHVXPPDUL]HVWKHPDLQDGYDQWDJHVDQGGLVDGYDQWDJHVRIFXOWXUDO
GLYHUVLW\
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7DEOH $GYDQWDJHVDQG GLVDGYDQWDJHVRIFXOWXUDOGLYHUVLW\
$GYDQWDJHV 'LVDGYDQWDJHV
%URDGHQLQJKRUL]RQVPXOWLSOHLQWHUSUHWDWLRQV(YHU\FXOWXUH
KDVLWVRZQ SHUVSHFWLYHREWDLQLQJQHZZD\VRIVROYLQJ
SUREOHPV
2SHQQHVV WR QHZ LGHDV 2IWHQ WKHVH LGHDV DUH PRUH
DFFHSWDEOH ZKHQ FRPLQJ IURP D SHUVRQ ZLWK D GLIIHUHQW
QDWLRQDOLW\ DQG FXOWXUH 7KH ILQDO UHVXOW EHLQJ LQFUHDVHG
FUHDWLYLW\DQGGHYHORSPHQWRIQHZSURGXFWVRUDFWLYLWLHV
$ELOLW\ WR ZRUN EHWWHU ZLWK IRUHLJQ SDUWQHUV 7UDQVQDWLRQDO
RUJDQL]DWLRQV KDYH GHYHORSHG PDUNHWLQJ VWUDWHJLHV WKDW DUH
EDVHG RQ WKH QDWLRQDOLW\ RI FRQVXPHUV WDUJHWHG E\ WKH
SURGXFW
$ELOLW\WREHWWHUXQGHUVWDQGWKHFXOWXUDOHFRQRPLFDQGOHJDO
DVSHFW RI IRUHLJQFRXQWULHV ([SHUWV LQWKHILHOGEHOLHYHWKDW
QRW RQO\ FXOWXUDO GLYHUVLW\ GHWHUPLQHV ILQDO SRVLWLYH RU
QHJDWLYHUHVXOWVEXWWKHDSSURDFKWRWKLVGLYHUVLW\
&RPPXQLFDWLRQGLIILFXOWLHV:KHQSHUIRUPLQJDGLDORJXHZLWKD
SHUVRQEHORQJLQJ WR VDLG FXOWXUH ± RQH ZLOO QRW RQO\ IRFXVRQ
ZKDW RXU LQWHUORFXWRU LV VD\LQJ EXW DOVR KRZ WKH PHVVDJH LV
WUDQVPLWWHGWKHWRQHRIYRLFHDQGIDFLDOJHVWXUHV
'LIILFXOWLHVGXHWRFROODERUDWLYHZRUNVW\OHVYHU\GLIIHUHQWIURP
RQH FXOWXUH WR DQRWKHU /LQHDU DFWLYH FXOWXUHV RI LQGLYLGXDOV
PDQDJH WKHLU WLPH VWULFWO\ DUH SXQFWXDO DQG SUHIHU SODQQHG
DFWLRQV ,QVWHDG LQGLYLGXDOVEHORQJLQJWR D PXOWLDFWLYH FXOWXUH
WU\ WR VROYH VHYHUDO SUREOHPV DW RQFH FKDQJH WKH LQLWLDO
SODQQLQJDQGDUHPRUHLQWHUHVWHGLQDFKLHYLQJJRDOV
'LIILFXOWLHV LQ DFKLHYLQJ FRQVHQVXV ,QGLYLGXDOV EHORQJLQJ WR
OLQHDU DFWLYH FXOWXUHV DUH VHQVLWLYH WR ORJLFDO DUJXPHQWV DQG
LQGLYLGXDOV IURP PXOWLDFWLYH FXOWXUHV H[DOW HPRWLRQDO
DUJXPHQWV ,QGLYLGXDO GHFLVLRQV DUH SUHIHUUHG LQ VRPHFXOWXUDO
HQYLURQPHQWVHJ86$DQGLQRWKHUFXOWXUDOHQYLURQPHQWVLV
QHFHVVDU\ WKH JURXS FRQVHQW 6RPH FXOWXUHV UHTXLUH D ORQJHU
WLPHWRDFKLHYHWKHDQDO\VLVDQGILQDOGHFLVLRQHJ-DSDQDQG
RWKHUV$PHULFDQVFDOOWKLV SDUDO\VLVIRUDQDO\VLV DQGSUHIHUWR
JRVWUDLJKWWRWKHDFWLRQ
'LIILFXOWLHV LQ HVWDEOLVKLQJ PDQDJHPHQW SROLFLHV XQGHUVWRRG
DQGDFFHSWHGE\HYHU\RQH &XOWXUDOGLIIHUHQFHVDUHDOVRSUHVHQW
LQ WKH YLVLRQ RQ KRZ WR DFKLHYH WKH PDQDJHPHQW IXQFWLRQV
SODQQLQJRUJDQL]DWLRQPRWLYDWLRQDQGFRQWURO
 0DWHULDOVDQGPHWKRGV
7KLV DUWLFOH DLPVDW LOOXVWUDWLQJ WKHFXOWXUDOGLYHUVLW\HYDOXDWLRQ LQHGXFDWLRQDO OHDUQLQJJURXSV ,Q WKLV UHVHDUFK
LQWHUFXOWXUDO FRPSHWHQFHV RI WZR JURXSV RI VWXGHQWV VWXG\LQJ LQ FXOWXUDOO\ GLYHUVH JURXSV ZHUH DQDO\]HG 7KH
HYDOXDWLRQDVVHVVPHQWZDVEDVHGRQD VHWRI WHVWVPHDVXULQJVRFLRFXOWXUDO LQWHOOLJHQFHDQGJURXSEHKDYLRXU 7KH
UHVHDUFKYDULDEOHVXVHGZHUHDJHQDWLRQDOLW\UHVLGHQFHXUEDQUXUDOKLJKVFKRROJUDGXDWHDQGSURILOH
7KH ILUVW WHVW XVHG LQ WKLV UHVHDUFK ZDV WKH 0XOWLFXOWXUDO 3HUVRQDOLW\ 4XHVWLRQQDLUH 034 7KH 034
TXHVWLRQQDLUHYDOLGLW\ZDVUHYHDOHGE\PHDVXULQJWKHEHKDYLRUDOIHDWXUHV >@>@LQGLYLGXDOVHOIHIILFDF\DQDO\VLV
>@ DQDO\VLV RI VWXGHQWV LQ DQ H[FKDQJHSURJUDPDQG VWXGHQWV DW XQGHUJUDGXDWH OHYHO > >@ 7KH VHFRQG WHVW
XVHGZDV WKHFRPPXQLFDWLRQVW\OHTXHVWLRQQDLUHZLWK WKH REMHFWLYHRI LGHQWLI\LQJ WKHPDLQFRPPXQLFDWLRQVW\OHV
ZLWKLQ WKH RUJDQL]DWLRQ DFWLRQRULHQWHG FRPPXQLFDWLRQ VW\OH SURFHVVRULHQWHG FRPPXQLFDWLRQ VW\OH SHRSOH
RULHQWHGFRPPXQLFDWLRQVW\OHDQGLGHDVRULHQWHGFRPPXQLFDWLRQVW\OH7KH HPRWLRQDOLQWHOOLJHQFHTXHVWLRQQDLUHZDV
WKHWKLUGWHVWXVHGDQGZKLFKLGHQWLILHVWKHSHUVRQDODQGVRFLDOFRPSHWHQFHVRIWKHVXEMHFWV 7KH%HOELQ7HDP5ROH
,QYHQWRU\DOVRFDOOHGWKH%HOELQ6HOI3HUFHSWLRQ,QYHQWRU\ZDVWKHODVWWHVWXVHGLQWKLVUHVHDUFK7KLVTXHVWLRQQDLUH
LVDSHUVRQDOLW\WHVWGHYHORSHGE\0HUHGLWK%HOELQLQWRPHDVXUHWKHSUHIHUHQFHWKH7HDP5ROHV&RRUGLQDWRU
6KDSHU0RQLWRU(YDOXDWRU7HDPZRUNHU,PSOHPHQWHU3ODQW5HVRXUFH,QYHVWLJDWRU)LQLVKHUDQGWKH6SHFLDOLVW ± D
7HDP5ROHDGGHGE\%HOELQLQ
 7KH,7SODWIRUPXVHGLQWKHUHVHDUFK
6WDWLVWLFDO SURFHVVLQJ ZDV SHUIRUPHG XVLQJ D VSHFLILF ,7 SODWIRUP )LJ  GHYHORSHG ZLWK WKH SXUSRVH RI
HYDOXDWLQJ WKH JURXSV FXOWXUDOGLYHUVLW\ DQGWRVHQGLPPHGLDWH IHHGEDFNWRWKHVXEMHFWVDIWHUILOOLQJ LQHDFKWHVW 2Q
WKH,7SODWIRUPWKHIRXUTXHVWLRQQDLUHVDUHLQ5RPDQLDQDQG)UHQFKWKLVZDV IRUD)UHQFKVDPSOHDQDO\]HG LQWKH
8QLYHUVLW\RI/LPRJHV
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)LJ  7KH,7SODWIRUPXVHGLQWKHUHVHDUFK VFUHHQGXPS
7KH,7SODWIRUP HPSOR\HG LQWKHUHVHDUFKXVHGWKHIROORZLQJSURJUDPPLQJODQJXDJHV+70/&663+3-DYD
6FULSW DQG0\VTO 7KHSODWIRUPLQWHUIDFH ZDV GRQHZLWK +70/YLVXDOFRQFHSW ZKDW\RXVHHRQWKHVFUHHQZKHQ
WKH XVHU XVHV WKH VLWH $OO FKDUWV ZHUH ZULWWHQ LQ +70/ZLWK WKH DELOLW\ WR UHWULHYH GDWD IURP WKH GDWDEDVH DQG
SURFHVV WKHWHVWUHVXOWVDQGSXWWKHPRQDFKDUW
&66FRQWDLQVGHVLJQHOHPHQWV)RUH[DPSOH WDEOHZLGWKPHQXZULWLQJIRUPDWVWRULQJWKHSDJHDQGVL]H 3+3 LV
WKHEUDLQVRI WKLV SURMHFW DOORZLQJ WKHXVHUV UHVXOWV WREH FDOFXODWHGPHVVDJHV DFFRUGLQJ WRSHUVRQDOLW\ FRXOGEH
JLYHQ DQG WKH UHVXOWV FRXOG EH IRUZDUGHG WR WKH GDWDEDVH 3+3 LV WKH UHIHUHQFH SDWK DQG0\VTO LV 
WKH ER[

PHPRU\ -DYD6FULSW DOVRKDG DQHVVHQWLDO UROH LQ WKHSURMHFW 'XH WRKXPDQHUURUV WKDW LQHYLWDEO\ RFFXUZLWK WKLV
VFULSW WKHUH LV QR HUURU ,W GRHVQRW OHW WKHSDUWLFLSDQWV WKH XVHUV RPLW TXHVWLRQVRU JLYHPRUH DQVZHUV ZHUH QRW
DSSOLFDEOH ,Q WKH FDVH RI %HOELQ 7HDP ,QYHQWRU\ D -DYD6FULSW IXQFWLRQ ZDV XVHG WR FKHFN HYHU\ QRWH RQ DQ
DOOHJDWLRQLI LWZDVEHORZ 0\VTOGDWDEDVHLVXVHGWRVWRUHGDWDDERXWWKHXVHUV DQG DOVRWKHLUDQVZHUV $WWKLV
SRLQW WKHGDWDLVSXWRQWKHFKDUWWRJHQHUDWHJHQHUDOLQIRUPDWLRQDERXWWKHSHUVRQDOLW\RIWKHJURXS
$OOXVHUV QHHG WR ORJLQ ZKHQ WKH\VWDUW WR ILOO LQ WKHTXHVWLRQQDLUH)RU WKLVHDFKXVHUQHHGV WRKDYHDQ HPDLO
DGGUHVV DQG D SDVVZRUG $IWHU WKLV VWHS WKH XVHU KDV DFFHVV WR WKH VLWH DQG FDQ WKHQ SURFHHG WR ILOO LQ WKH
TXHVWLRQQDLUHV)LJ 
 5HVXOWVDQGGLVFXVVLRQV
7KHH[SHULPHQWDOVDPSOH LVIRUPHGE\ VWXGHQWV ZLWKDQ DYHUDJHDJHRI\HDUVROGPHDQ0 VWDQGDUG
GHYLDWLRQ 6'    7KHUH ZHUH  PDOH DQG  ZHUH IHPDOH 7KH UHVHDUFK YDULDEOHV ZHUH DJH JHQGHU
QDWLRQDOLW\UHVLGHQFHXUEDQUXUDODQGFROOHJHVFKRROSURILOH,QWKHVDPSOHJURXSWKHVWXGHQWVSURILOHZDVYDULHG
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6WXGHQW¶V QDWLRQDOLW\ LQ WKH UHVHDUFK JURXS ZDV 5RPDQLDQ 6ORYDN +XQJDULDQ 6HUELDQ *HUPDQ 7XQLVLDQ
0RURFFDQVDQG&DPHURRQV
7KH ZLWQHVVVDPSOHJURXSFRQVLVWVRIGLIIHUHQWHQJLQHHULQJVWXGHQWVHGXFDWLRQDOSURJUDP DOVR GHYHORSHGLQ WKH
(QJOLVKODQJXDJHFRQVLVWLQJ RIVWXGHQWVZLWK WKHDYHUDJHDJHRI\HDUVROGPHDQ0 VWDQGDUGGHYLDWLRQ
6'  7KHUHZHUH PDOHDQGIHPDOH)LJ 7KHVWXGHQWVIURPWKHZLWQHVVJURXSKDGWKHIROORZLQJ
QDWLRQDOLWLHV5RPDQLDQ +XQJDULDQDQG6HUELDQ)LJ 
)LJ  6XEMHFWV¶JHQGHUIRUH[SHULPHQWDODQGZLWQHVVJURXS
)LJ  6XEMHFWV¶QDWLRQDOLW\IRUH[SHULPHQWDODQGZLWQHVVJURXS
7KHUHVHDUFKYDULDEOHV IRUERWKJURXSVZHUHDJHJHQGHUQDWLRQDOLW\UHVLGHQFH XUEDQUXUDODQGFROOHJHVFKRRO
SURILOH,QERWKVDPSOHVWKHVWXGHQWVSURILOHYDULHG7KHUHVXOWVREWDLQHGLQWKHUHVHDUFKUHYHDOHGWKDWH[SHULPHQWDO
JURXS SDUWLFLSDQWV LQ DQ LQWHUQDWLRQDO H[FKDQJH SURJUDP KDG KLJKHU VFRUHV RQ &XOWXUDO (PSDWK\ 2SHQ
PLQGHGQHVV6RFLDO,QLWLDWLYHDQG)OH[LELOLW\WKDQWKHRWKHUVWXGHQWV
8VLQJ WKH FRPPXQLFDWLRQ VW\OH TXHVWLRQQDLUH LQ ERWK WKH H[SHULPHQWDO DQG ZLWQHVV JURXS DOO W\SHV RI
FRPPXQLFDWLRQ VW\OHV ZDV LGHQWLILHG ,Q WKH H[SHULPHQWDO JURXS PRVW RI WKH VXEMHFWV KDG D SURFHVVRULHQWHG
FRPPXQLFDWLRQVW\OH,QWKHZLWQHVVJURXSPRVWRIWKHVXEMHFWVKDGDQDFWLRQRULHQWHGFRPPXQLFDWLRQVW\OH
%\DVVHVVLQJWKHOHYHORIHPRWLRQDOLQWHOOLJHQFHWKHUHVHDUFKVWXG\WULHGWRLGHQWLI\ ERWKWKH SHUVRQDODQGVRFLDO
VNLOOV RI WKH LQGLYLGXDOV ,Q WKH H[SHULPHQWDO JURXS PRVW RI WKH VXEMHFWV  KDG LQFUHDVHG SHUVRQDO VNLOOV 
LQFUHDVHG VRFLDO VNLOOV ,Q WKHZLWQHVV JURXS RI WKH VWXGHQWV KDG LQFUHDVHGSHUVRQDO VNLOOV  LQFUHDVHG VRFLDO
VNLOOV
7KH%HOELQ7HDP,QYHQWRU\ZDVXVHGWRPHDVXUHJURXSSHUIRUPDQFH LQERWKOHDUQLQJJURXSV7DEOH 'XULQJ
WKHUHVHDUFKVWXG\PDGHLQERWKJURXSVDQGXVLQJWKH%HOELQ7HDP,QYHQWRU\ VHYHUDOUROHV ZHUHLGHQWLILHG 7DEOH 
)HPDOH

0DOH

([SHULPHQWDOJURXS
1162   Anca-Diana Popescu et al. /  Procedia Technology  19 ( 2015 )  1156 – 1163 
7DEOH7KH HPRWLRQDOLQWHOOLJHQFHUHVXOWVREWDLQHGLQWKHH[SHULPHQWDODQGZLWQHVVJURXSV
%HOELQ7HDP,QYHQWRU\ %HOELQ UROHV REWDLQHG
LQ WKH H[SHULPHQWDO
JURXS
%HOELQ UROHV REWDLQHG
LQWKHZLWQHVVJURXS
&RRUGLQDWRUV  
6KDSHUV  
3ODQWV
5HVRXUFHLQYHVWLJDWRUV
7HDPZRUNHUV
,PSOHPHQWHUV
)LQLVKHUV
&RPELQDWLRQ
EHWZHHQVHYHUDOVW\OHV





7KHUHVWRIWKHVXEMHFWV





7KHUHVWRIWKHVXEMHFWV
&RQFOXVLRQV
%DVHGRQWKHUHVXOWVREWDLQHGLQWKLVUHVHDUFKD URERWSRUWUDLWIRUERWKOHDUQLQJJURXSV FDQEHPDGH%RWKJURXSV
KDG D IHZ VWUHQJWKV DQGZHDNQHVVHV 7KH H[SHULPHQWDO JURXS LV FKDUDFWHUL]HG E\ JRRGPXOWLFXOWXUDO SHUVRQDOLW\
IRUPHGE\ PLGUDQJHVFRUHVIRU&XOWXUDO(PSDWK\&(2SHQPLQGHGQHVV26RFLDO,QLWLDWLYH6,DQG(PRWLRQDO
6WDELOLW\(6
5HJDUGLQJ FRPPXQLFDWLRQVW\OHWKHH[SHULPHQWDOJURXSKDVDVSHFLILFFRPPXQLFDWLRQVW\OHDSURFHVVRULHQWHG
IRUHQVXULQJDEHWWHUOHDUQLQJVXFFHVV7KLVOHDUQLQJJURXS KDGDKLJKHUOHYHORISHUVRQDODQGVRFLDOFRPSHWHQFLHV
PRUHRYHU XVLQJWKH%HOELQ7HDP5ROH,QYHQWRU\ LPSOHPHQWHUVUHVRXUFHLQYHVWLJDWRUVPRQLWRUHYDOXDWRUV
ILQLVKHUVDQGWHDPZRUNHUV ZHUHLGHQWLILHG 7KHVHDUHWKHDUHDVRIVWUHQJWK IRUWKLVJURXS
7KHH[SHULPHQWDOJURXSQHHGVWRLPSURYH)OH[LELOLW\ LQRUGHUWREHDEOHWRDGDSW EHKDYLRUWRQHZDQGXQNQRZQ
VLWXDWLRQV:KHQ\RXZRUNLQDQRWKHU FXOWXUHLWLVLPSRUWDQWWREHDEOHWRFKDQJHVWUDWHJLHVEHFDXVH FXVWRPDU\DQG
WUXVWHGZD\VRIGRLQJWKLQJVGR QRWDOZD\VZRUNLQDQHZFXOWXUDOHQYLURQPHQW >@ 7KLVOHDUQLQJJURXSKDYLQJ
VFRUHG ORZ IRU)OH[LELOLW\LVWHPSWHGWR VHHQHZDQGXQNQRZQVLWXDWLRQVDVDWKUHDW,QVWHDGWHDP PHPEHUVDUH DNLQ
WRWUXVWHGEHKDYLRUDOSDWWHUQVQRWEHLQJDEOHWRDGDSWDQG WRDGMXVWWKHLUEHKDYLRUDOSDWWHUQWRXQH[SHFWHGVLWXDWLRQV
LQ DQRWKHU FXOWXUH7KLV H[SHULPHQWDO JURXS VKRXOGKDYH OHVV FRRUGLQDWRUV DQGPRUH WHDPZRUNHUV DQG FRPSOHWHU
ILQLVKHUV 7KHVHDUHWKHDUHDVRIZHDNQHVV IRUWKLVWHDP
7KHZLWQHVVJURXSLVFKDUDFWHUL]HGE\ D JRRGPXOWLFXOWXUDOSHUVRQDOLW\IRUPHGE\ PLGUDQJHVFRUHVIRU&XOWXUDO
(PSDWK\ &( 2SHQPLQGHGQHVV 2 6RFLDO ,QLWLDWLYH 6, DQG (PRWLRQDO 6WDELOLW\ (6 5HJDUGLQJ WKH
FRPPXQLFDWLRQ VW\OH WKH H[SHULPHQWDO JURXS KDV D VSHFLILF FRPPXQLFDWLRQ VW\OH DFWLRQRULHQWHG 7KLV OHDUQLQJ
JURXS KDV D KLJKHU OHYHO RI SHUVRQDO DQG VRFLDO FRPSHWHQFLHV DQG E\ XVLQJ WKH %HOELQ 7HDP 5ROH ,QYHQWRU\ 
LPSOHPHQWHUVUHVRXUFHLQYHVWLJDWRUVPRQLWRUHYDOXDWRUV ILQLVKHUVDQG WHDPZRUNHUV ZHUHLGHQWLILHG 7KHVH
DUHWKH DUHDVRIVWUHQJWK IRUWKLVJURXS
7KH ZLWQHVV JURXS QHHGV WR LPSURYH )OH[LELOLW\ LQ RUGHU WR EH DEOH WR DGDSW EHKDYLRU WR QHZ DQG XQNQRZQ
VLWXDWLRQV/LNHWKHH[SHULPHQWDOJURXSWKHZLWQHVVJURXSKDYLQJVFRUHG ORZIRU)OH[LELOLW\LVWHPSWHGWR VHHQHZ
DQGXQNQRZQVLWXDWLRQVDVDWKUHDW,QVWHDGWHDP PHPEHUVDUH DNLQ WRWUXVWHGEHKDYLRUDOSDWWHUQVQRWEHLQJDEOHWR
DGDSWDQG DGMXVW WKHLUEHKDYLRUDOSDWWHUQWRXQH[SHFWHGVLWXDWLRQVLQDQRWKHUFXOWXUH /LNHZLVH WKLVOHDUQLQJJURXS
VKRXOGKDYHOHVVFRRUGLQDWRUVDQGPRUHWHDPZRUNHUVDQGFRPSOHWHUILQLVKHUV 7KHVH DUHWKHDUHDVRIZHDNQHVV IRU
WKLVJURXS
%DVHGRQ WKH UHVHDUFK UHVXOWVREWDLQHGDKLJKHUHGXFDWLRQDOSHUIRUPDQFH IRU WKH VWXGHQWVZLWKKLJKVFRUHV IRU
HPRWLRQDOVWDELOLW\IRUWKHH[SHULPHQWDOJURXSDQGIRUWKHZLWQHVVJURXS ZDVLGHQWLILHG7KHUHVXOWV
REWDLQHGXQGHUOLQHG WKH IDFW WKDWPHPEHUV IURP WKHH[SHULPHQWDO JURXSKDYHKLJKHUPXOWLFXOWXUDO VNLOOV DQG WKHLU
HGXFDWLRQDOSHUIRUPDQFHVVKRZQE\WKHLUWUDQVFULSWRIUHFRUGVDUHKLJKHUWKDQIRUWKHZLWQHVVJURXS
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)URPDSUDFWLFDOSHUVSHFWLYHWKLVUHVHDUFKSURYLGHVDQHZZD\WRLQGLUHFWO\XQGHUVWDQGLQJ FXOWXUDOGLYHUVLW\DQG
LQWHUFXOWXUDO VNLOOV 2XUUHVHDUFKDOVRYHQWXUHV WRRIIHUDVHWRI OHDGLQJ SUDFWLFHVLQRUGHUWRDGYLVHWHDFKHUVRQKRZWR
DFWWRREWDLQEHWWHUUHVXOWV GXULQJVWXGHQW DFWLYLWLHV
$FNQRZOHGJHPHQW
7KLVZRUNZDVSDUWLDOO\ VXSSRUWHGE\ WKH VWUDWHJLFJUDQW326'586RI WKH0LQLVWU\RI
1DWLRQDO(GXFDWLRQ 5RPDQLDFRILQDQFHGE\WKH(XURSHDQ6RFLDO)XQG ± ,QYHVWLQJLQ3HRSOHZLWKLQWKH6HFWRUDO
2SHUDWLRQDO3URJUDPPH+XPDQ5HVRXUFHV'HYHORSPHQW
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